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hBK&^uyyfcmw&wmiz&^x . 
rimi l zmazti&mz¥mib^&m$i% i 2 

*«H»fc-r*if#JRl« 2 3 iz&M0>¥Wfc' n n y 

mmmwe 0 %v.±.xh 0 . mt^s^^^tx^ 
3 . 4RX/5 iztmco^mw^yy^mM^m. 

[000 1] 

[ wn<r>m-t h %mm \ *fm*>^ y y\vmm. 
mz^Mm^u y yitm-mm^fwicomtmizm-r 

[0002] 

ftt^oyy«f (Jar 
< , %mnmm&mznffit,zmmz^&zttfT 

2) -¥«*a& : PSr-£tf?WJ£&*BU * 

3) l^yh^y^X^x-f^Tli. fStSftilSfe 

4) ytmLtf& t <s:<* *MfcW*&*t* . 

5 ) 7)i—ffiztt-?hmmtf{&^M. &m%m&Mi. 
ftmytmizm^tzig&iznutitpfr^ 10-7 < >v?- 

6-44 132f, #^5-160 1 5*tCli, 7X 
^7 hJt8ULh^¥^TO : ??U'J*^^^^S • - 



«rc*$*l*. #^¥4-36 374-tC(±. S§ 

J8SLSWL #^^JSO^< i: ffSO. 3 

[0003] ttz. TX^7 hfttftfcSl. 

<<?>M!mmt:imz-<tz>mz£<o . la^sfco^ 
jaLt^FWScfw** -yx-<m.=F^^-f^^ 3 

[0004] Rffl^*6 038 0 4#K«*^<0tf L 

^i-yifiTfVA^^m^y^y^zYc^ ffi^iJR* 
znX£^-e?1-yft^£$3&'1~Z>^ z £ 0=5: 

<-toi:i-«t)^T**. %<m%mm$^^ynr 

*Smm±t:$3frt&$8%&L <?")^{fbis-(vinyl sulfo 
[0005] 
[0006] 

[ooo 7] (D^tJc^fc^nyy^TISim^*^ 
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(2) ^4 2 877W±£>J&fr£ 3 5 %ELL£tj:B008yi 
#Hf9f-vwfiq£-pc«JiS#i*i 4: £tt«i:-*-S_hie 
(1) tcS^<VF«1fc'Nnyy^b«HJWo«Jiffi. 

(3) * >-j&m«BH3tie^t!¥««i»TJai»fc: JS 
JnS*i&*Sr«F«i:-r*±IE(l) &tf(2) tEtt^TK 

(4) tt-tf 5 * >-^lKffiffJT'^<g£*rC v * * fc -r 

mm. 

(5) SE j F«tt^-tc«»j»faw t «3ifs*i.. *<rmn*ifi6 
o%w.±.X'h&mt:tmbi-z>±ii(i) ~(4) tie«4co 

(6) k¥^^£«i^*jwr*3*u -¥-<oaa**«6 

0%£LhT'£> , 3. K¥i«ttW)f*7^? hJt#5 
&LhTt>&W*imb°t*±Sl(l) ~(5) 

[0008] aJ^MH(cj3»t& 3 F«K/Nn4«>'^k«S^ 

tS»iB«S:* , r*R<Offl:S) a*±3HB*>BHi (HUMS 

7^?bJt) «3~1 OOAWi L<, 5-6 0t* 
4>(cjff* L< . § dz&frb 5 0*«iSP4 L^. 

i5A6¥«a^-<oib*ti5 0%tLh. «t 0»* L< Ji8 
0 XBLb, Wt# * L < Ji 9 0 %0±X'h h . 
[0009] *Jft"!0OT«tt^ltffi < BBS > li 0 . 

#F£L<ii0. 5- 1 5 ^ m. $ £> izft 
£L<1$0. 5frt>10umXJb&.m?mM±0. 5 
MinWT. *fit<«i0. 4)um. $4>tCjffiL<li 
0. 0 6—0. 3umTt>2>. ^milzmf&fitlFW. 

m^-m^mm±^mmm4 , 434, 226^ 
izim&irmniia<®.?e>m?mm¥n£ 

xbtiyiz&TomtbjTfafr^&m&m&i,: 

vyo&zzmmizLxng.-f&mitzj: *)&mz*a 

[0010] ttwwwffi.wt. z^mmw ( 1 1 

lit (100) cr>-^\,z±mZ1x&. ( 1 1 1 ) ffi£ 



'ttjx&mz^&^u^yimn^nmkx'foh . jr 

flltii (111) WnffiMX-t^Xcofef-fiLCDJ 

■¥mmmz$>&i§r&izz<?) din bo^s-v^. 
[0011] din ±mmmw-w&^Fcommb lx 

It. *[Bf3ftftS4, 4 34, 2 2 6-f-. |5)4, 4 3 9, 

5 2 0-§\ P)4, 414, 3 10f, H4 , 433, 0 

4 8f, P14, 414, 306-§\ PJ4 , 459, 35 

WNSPF6-2 1433 l^^$fLTV^S«fc <^ 

■?&mi>TZ&. ttc, tttL^—mjjmtLx. u 

BB#SFIB4, 87 9, 2 0 8-t. WBB 3 F1-183 64 
4^-, IH2-44 3 5-f-, |a]2-43535#, |S|2- 

6 8 5 3 8-9-t=-€-^)Sffi**BB^STV^. tti^mk? 

j&mz&w&Bvmj xyemzmtLx . mm^v 
ar) ?imzmtoLxt>&<. z<vm. wimwm- 

Vffl&mt LT*EMf ffS54 , 8 7 9, 20 

[0012] *^Hj(i, J^^MftTIRe^RJS^fc LT 
ffl^**j&«#*U\ C*ifc:BBLT«, =ltl»fJS6 3-l 
1 9 2 8^-, M¥5- 6 12 0 S-f-fcJjttffifcAftJE^ 

Stttftw. ^t^HT 1-131541 mzxm&MtQL 
^mm^im^ztix^z. *^wbb s f2-8 3 8# 

t=tt^a»liW<0 9 5 %KLh* i ±aB (cW^r 2 ftcoM 

s^^-f xftisw&imx-i) h fmwm^ixx \ \ 

■9--f xmsmWKitf l 0 ^UT^Ktta^lUPJ*^ 
[0013] *fMB«fi'ft:«Bfiv^i*'ft«tf5***^SE 

^(iii) vmm^mmmt uklu^ 

f^4 , 4 14, 30 6^-, RJR4 , 400, 463 
-f\ R^4, 7 13, 3 2 3-f-, m&4. 7 83, 3 9 
8^-. |5J^4, 96 2. 4 9 1-f-, m?$4 , 9 8 3, 5 
0 8-f", ^JR4. 80 4, 6 2 1-f-. 11^5, 3 8 9, 

5 0 9-f-. [51^5, 2 17, 8 5 8-f-. P1355, 4 6 



0, 934-t. 

[0014] 4&mtw*ttM (in) spmttcom 
mat txm u^. m^mn^mvxnTm^n 

fftZ&mZtlX^i. *B5H*»SI4 , 4 2 5, 425 
-*5\ H*f4, 4 2 5, 4 2 6-t. P]*4 , 4 34, 2 2 
|f|*4, 4 3 9. 5 2 0-t, N*4, 4 14,3 

1 O-t. I5ISS4 , 4 3 3, 04 8-5f\ P)*4 ,647, 
5 2 8^§\ 1314 , 6 6 5, 0 1 H*4 ,67 2, 
027-f, H*4, 678, 745-t. PIH4 , 68 
4, 6 0 7f, PIH4, 593, 964^ l§!®4 , 7 

2 2, 8 8 6^, |s]*4, 7 2 2, 886f, |SI*4, 
7 5 5, 6 17^ H*4. 7 5 5, 4 5 6-^, RSB 
4, 80 6, 4 6 1t. Pl*4, 80 1. 5 2 2#, R 
*4, 83 5. 3 2 2-^ IPISfS4, 83 9, 2 6 8f, 
P3SS4 , 9 14, 0 1 4-S|\ Pl*4 , 962, 01 5 
-5f\ RSS4, 9 7 7. 0 7 4-§\ 1*1*4 , 9 8 5, 3 5 
0#. HSS 5. 0 6 1, 6 0 9f. H*5, 061,6 
16#, [s]*5, 068, 1 7 3f. 132, 
2 0 3f, |3|*5, 272, 048f, Pl*5, 33 

4, 4 6 9f. |5]*5, 334, 495^. IH*5, 3 
58. 840#. mW.5, 372. 9 2 7f. 

[0015] **BHii (ioo) ¥-w&T<ommmt L 

BRSftX^fcfcBBMHM, 3 86, 1 5 6^. 

5, 2 7 5. 9 3 0f. PISS 5, 292, 6 3 2^, P? 
*5. 3 14, 7 9 8f, H»5. 320, 938^ 
PI* 5, 3 1 9, 6 3 5-§\ PJ*5, 3 5 6, 7 64 
#.8^1*1**5 6 9, 9 7 1-51-. |1I*7 37, 887 
^#i¥6-308648f s Sif9-59 1 1 

#. 

[0016] fWWAnyyMt LTIi, 3 

izmi-tm^z^xit. xmmm. epma (xma 

SU, yNoyy^fi^^tB-fi.^) . esca 
( x^^rajt fte^H^^Hi-c < 4ft«7 

4. *muzwm=mmkit, o 5 o xnm 

[0017] #fMHfcJfl^&*i4*5f-yH:» *Wf 
JKM&jWHHU 877J2Lttf>Jft#* 3 0 XJ2LL, t 
< ti 3 5 XVXtStsTfV* u f - y-cft 4 . -t* 

?-yyffl»7;i'* '7 ifcliKte J: 0 
flfit* 4M» 1 1 & ttz h<r>Xfoh tiK 
g-fe*5?-ytf>*£-&fi. *04H 6 »fe*^V^'C . "f^a 
, a <#T*1 077) , /3 (4^*2 0 
77) , r (#7*3077) &tf*lWH^# (#4" H ; 



♦SBHTl 1-2 37 7 04 
#743 077=): 9*) 0*6*4. *iv«i*>rt#*>Jfc 

4HM2 877I2LL. WhrktfJ Ftf5*JO**(c 
££>4f<J-&ti2 l%X'fo^>fz. *fMB<0-tfvf-^Kfev^ 
T li . #2 L < «i o r i; #4" F j£#*>SJa t 3 0 %W 
±, i0ff^L<«3 5%. #t*fit<{±3 7%m± 
££#>4, 

[0018] ^HH^-fe'^^-y^^iSSi: LTtiTIBO 
L-CS3t3*t4. -®W±«ai#ic2:l~7im fc i:^-C 

ms^y^yte^te&^ftzmiLxnm-t&mtf 
•c#4. 

[0019] 2 . -fef 7^-y^lS^J2rfflV^^ 0 *fHH 

•cffl^6<i4Hf5^vii, ^^-y^mLtz^coxh 

5gt»T4^&i: . ^aO£»LTf&g#J0W^# 
oyzr>tfiihh . *«WCffl^4>*».*IP*fcJ:ft*S^ 

7^-<f 7f-yt-ov>'r^ / 54 . b 5 yxyjv? 5 i*— tfB 
»{iSa«T'S>4-€7f-y«o. WSvSIWt-* 

byy^y^^i— fe'Jiift^**. «!RJ**. 

t^tcT). *fetl^**Ot>{7)fc LTi±. xyH-7a«t 
X v ^ 4 . #569^14 h 5 yx^f ^ 5 ■r—^^T^t 

0>*-c#4. ^-Wf^^f-y t txn. znmmxmtg 
snfc-tf *» Kfflv^ik 0^x-& 4 . 

[0020] *fSHH<9 h 5 y^^vu^ 5 -J— «4, «i. 
(i'Clark ^<ryft'& (Achives of Biochemistry and Biop 
hysics, 79, 338 C1959D ) . Connel^O^U-Bilog 
ical Chemistry, 246, C1971] ) . #^¥4-207 1 

4 9mm<?)-t>m. nm-e -3 on omm^m 
wrnx'istfLZtiKi>v>x'i>ii}£ l < m^zmwc* 

(i*^s (**>«) whWbtih. *m&hj 

L/;^5-;^'Jyyi:t Ko^-yrs y§rR)C$ 
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T%h. ZCDfflfelzXO i^cix l 0- 6 ^;U<7)b H 
XX •/ h (unit) £ -$h . *§£BJlO h 7 isXimsf S 
1 gfcttLT 1X1 0" 6; &;Hil±^t h'D#^Ag?££ 

js-tsafcaairt- l< . l,<« i x 

[002 1] *3SWt:ffl^4>*t*lR«S*ife4f 7fyc 

tx%it>iix^&mmM&-£xzti&mm-tz>m&x'Z 

a. &«Bg^-(£»ffiBBPJ) 
#iM->"ttO?oAigft ; &W<7mm- k LTJibh'n 
^rv-yp*, ^xyigl, ?Li$ 

3^?BHS, 
*-ft«l. BUBS. 

T^SX^AJg; tttajjgift&L #'J^J: dtiTA,, T>*z 

C 0 0 2 2 ] B . *«^1t^J (*»®SI?PJ) 

1 . r^ft h'jR&ffi*q ; *> o k l> «£ < 0&b*t4<otitf 

^T-'t FX?-^-, ffi^tfAcD^T/P-fb FlfPltti* 

2 . N -.Xf-o-Mfc^&tf ^flfi^^Sft/STA- 
ft h'Sffigq ; *;^7^ft KfcaAr<0fl8JKSat«ia 

?-7K7)pgp:Xx/K 2, 5-^< haf^h^t Fa 

3. ^hvasfiew ; v^hy. Jfyyiwt^i. i< 

^^.tLTV^^hyi; LT, 2, 3 -?fyV*V^ 

CH 3 oococH 3 ^i:'„ *yy£: LTtip -Kyyxs ytf£ 

4 . X)VityW^X*f)VkX)Vib—)Vi\H F ; 
-ft^i: LTb'X (x^^d'J F ) b* X 
( x/Utfx/H? n U F ) Wfithh . 

5. Stfe/NU^-fl:** ; 2«lb<9*§14^oyyJ!S>^ 

TS HO#*€^:b'X-«-^na^vi(ib'X-a-7'D 
*BP»*. b'X (2-?nnif;«f) . b'X < 2- 

•f F^W^ftS. 

6. x^^-f F ; r*>*xV^3)-#1M VrfttmtMt 



&mk Lxhw^tih. 

zm^rmmz* ^xmafcztitzmmmt'-jismz t 
^<^t^m^y^f-y<7)mmik Lx^xfoz. 

Z^t^comkLXit. -/'t'^hy. I'VA^y 
-)V\zX ( b'x/|^./i^;7 F ) . 4 , 6 - b'X ( b* 
x/ux/M-x-?-— F) , 4, 6 -b'X (b*x;WX/kfcx 
A-) -m-^l^>\ b'X ( b'X/UX^Xyl/TVMf 
JU) x— 7 ! 7H(M4T5>\ 1, 3, S-bVTfVv* 

F\ 1, 3-b'X (T^'Jo-fAO 

[0023 18. s-hUT^'y^;TIE-JE^CH- 
I 3 

[0024] 
[-fbl ] 

ch-i) Ry y ci 

CI 

[002 5] 5frk R 1 f±*&£, -OMg ( Mii 1 flO 

) , T)V^)Vm. -N(R 2 )(R3) m (R 2 , R 3 
WWilW/H, TU-^aSr^-r. ) , -NH 
COR 4 (R* teTKmWLT. TtU*JUm. TU-fUm. T)V 

tihisTz/i-mij YmmmMz^ximte^ i- 

6151^. R4 7-33380 (1154-2541 
1 -§\ f3f6SBS 56-130740 -f-tcl¥i|ffl^l5i8*% 
S. ife-JR* (H- I ) c7)it-&®jtMM LtzffimZtt 
om>BS5 3-2 7 2 6^-, #^5 0-6 12 19 
-sf. (SJ5 6-2 7 1 3 5-9^{=iBaS<XT^*'fti&!Hlt 

*muz^mx'$>z. 

[0026] 9 . b'^;PX;P7 =r yjMk&to : T1BHR 
^ CH-in XmZtl&it&fa. 
[0027] 
[^2] 

(H-II) X'-S0 2 -L-S0 2 -X 2 

[00 28] ±IEHR^*, X' St>'X2 (i-CH=CH 2 
-CH 2 CH 2 Y SOV^-ffL^T'S) D s X' RVX* fip] 

ztitip. imizx^xMcrwx'imLft&m m*. 
ui2m<7)m^&x$>>o , 

■Ci>m^, -^5C (H-II) -ca*>$it*b*-;^^ 
^iK«B0f>J(COV^T«. M^{f^BS4 7-24259 
1315 0-3 580 7-f-. #ffiBS4 9-2 44 3 5 
|5]53-41221-f-, 15)59-18944^ 

[0029] io.^;^^-f /kry^x^Aig ; Tie- 
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[0030] 

(H-III) 



[ft 3] 



0 

-C- 




/warSrif) . K*»6~l 5»TU-A« («i»7x 
-;H6. -*->rf-;l4Krif ) > ifc«±K*R7~l 5<0T 

■riifcfc»*t^. hh* (h-iii ) -emhztit 
CH-IV) 



X© 



Wm$. W^B§5 6- 1 2853^. P15 8-3 26 9 
^Bg4 9-5 1 9 4 5"§\ |S151-59625 
# s PI6 1 - 9 64 1^CBU\ 
[0 0 3 2 3 11. TiSHK* EH -IV] X'7K*tlhft& 

m. 

[003 3] 



R 



N-C 



=vR s 



[00 34] R 1 . R 2 , R 3 *SJ:VX- 
* (in) tc*5*i-*^*fc^< R«-C* 0 ^ z*y.h<r>K& 
Wi'^f-WKJB 8 2 5, 7 2 6 -^fcB U 

[ 0 0 3 5 ] 12. T 5 y—? Affiants* ! TIB^flfc* 

[0036] 

(H-V) R' f 

X Y© 

[0 0 37] R 1 . R 2 , R 3 fciU'R 4 
fcliK*R 5 -2 o or u -)vmx*$> 0 , **l«tH t 

■Cft o"C t>J**\ Xte-fl£* (H-V) T* 

fesn&^^Ri^seasiifc rib ua*eB»i'i»** 
wm>r srvfcaar*-. hr* (H-v) -ci^Sft&T 

5 3/-?A«3WMOTfcO^Ttt*HM 6 0-22 51 

(H-VII) 



4 8-»fcBMMrB** t **. 

[ 0 0 3 8 ] 13. wmVA 5 F3Mfc&W ; Ti£-®* 

. CH-vn •c*s*t4fl:-6*. 

[0039] 
[ft 6] 

(H-Vl) R l -N=C=N-R ! 
[0040]**, R 1 l4*a»l~10«TA^*a 
' (Witt****. xf-n^Krif) . K«ic5~8^^ 

4fct4*aW7~15»T9^l«*«*>^. R 
^ {±ri t=5£»$*i.fc*£**>"$". R 3 J±R*R2~4 

ft->-Ct>S : Sr-5 , Ct>a^ft3R»l~6cor/^/I^£** 

*>-$-. r 6 i4ijaafti~60T/i"*A«t**>"^* t » « 

-126125t, N52-4 831 l*fcRU\ 

[ o o 4 l ] 14- tru ^— ^Affi^^-ftS* ; TIE—® 
aS CH-VH •} 
[0042] 
[flS7 ] 



2 D3 



Y© 



[oo4 3]**. r 1 immm-iocoT)^^ 

2. ^SiS:6~i 5c7)T'J-;i-S. tfc{^#®:7~i 
r 2 . r 3 i***^ . /NoyyK^, r^^r 

-hum. ij)VJ^)Vm. ?W F*, 



rn"fiw«, t;w^x;uk. ru-;wa, r 

?;l^/l*$r U ^ti-fixPIfefto 
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#£035 8-50 699-*§\ MMQ5 7-4 4 14 0 
15157-4653 8*(C|*M&Eftd<&£. 



[ 0 0 4 4 ] 15. try i*=.* A«5&ffc£«j ; T8B— 
CH-VIIH "T^SfLifl:**. 
[0 04 5] 

(H-VItl) 

K" -SO,- 



R'-SO s -lfVN< 



R l 



xe 



[0 04 6] 5^ R 1 , R 2 (O^t— ms£ (H-II 
DfcfcJffcR 1 , R 2 Oje*fc£<R«-C*9. R 3 « 

H- I H-2 



NaO. 



w 

CI 



CI 



/u*4fc»ilWIBR7->-i 5W77;^;HJi^t . x 
- fcHMsi-y-ea*. HRS (h-viid -c«*>sn* 

t'U ^-^AaHWHIDWKOl,^Ttt«illB5 2-544 
2 7-*(C»L<iEtt3*VO>*. 
[0047] *fWB-CfflV^*L4 WiDWi: LT«diwie<7) 

— jaasc (H-i ) ~— (h— viii) X'BtbZtiMt 

£4ie>flMC&. «BHHB5 0-38 54 0-9\ H5 2-9 
3470f. 1156-43353-^, H58-1139 
2 9-9, *BBBRFJ|!3, 32 1, 3 1 3#fc:lBKS*Ufc 

[0048] 
[^9] 



CH 2 =CHS0 2 CH 2 OCH 2 S0 2 CH=CH a 



H- 3 
CH 3 
CH 3 



>N 



PFe© 



0 



H- 4 
CH 3 , 
OV 



N i- 0 -<~> 

0 CI® 



H-5 



f 1 



Hs CH 3 

© I 



CH3 ^ CH3 _ 

Cl CI© 



H-6 



C 2 H 5 -N=C=N-(CH s ) 3 -f(~~)) 

/ 



CH 2 CON(C 2 H s ) 2 

Cl© 



[0049] , [ftlO] 

H-7 H-8 



CH 3 S0 2 lT~y N(CH 3 ) 



©~N C1 
CH 3 C10 4 © 



2 

Cl© 
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ttfrttm&t&mzi'yx* mj&kftt:ftS£ti>* 

#J£Bk*t4V#T-#4. *SMB0>iHf»$WIHi« pa 

[0051] *Jfc$|0>-tf ^f-vti. ft^jft+^iftf** 

LTl 0«*%W±. #£L<«3 0%, i^SK 
{±5 0 xmLX'fo 4 . S ^K^B^oHf^'f-^tt, ?UPJ 

jwRi^rr* . asan*i4*«fe«t=asani«5 *».*-»fli[-tf 9* 

oa*%Ul±. #4b<tt3pXJ2LL, J:9*fife 
L < 14 5 0 XVXtX'h 4 . £ fc*^<7)^' 5 f - V I4ffc 

<fc9*f4L<{45 Q%£XLXfo&» 

[00523 ^■mM.^co'mm^mm^mm-^muT 

®<pmE.m ; YWL&f&M* l 0juJftvMi3 jutf>?LSS: 
4. 

-f 4 . tfrPtf>»*#jB£ 4 1 WKtfflfFT 4 . 
[0053] ^EjftqB^VNnyy-fl^Btt^i, «MH^Hf 

*i4. mmth^v^ytLx\±. ^w.vmtm^< 

f - y , 7 ? ML-tf 9 -f- y^xxf/Wt-fe' 7 f- y <o&3rl8 
gfrW^y. ffl^HM-e^y (»fliooo~8' 

•^7f->'Sr#{f4** i 'C'#4) , iS^M-fe'^f-^ 
^*1 177-3 077) * f-*- y£fi# 5 Oju^W/g 



\,z£ oT^SStt-fliU!:-* 5f-y£ffl^4 Wtl 4 U 
-?-fL^^~S»ia±^l^^ffl^4*tT'#4„ 
BJHctJ i vt ftffffMfi^Tffl V % *14 -fe* 9 y <9*«4 . 
l-6 0g/**;K #4'L<t43~4 0s , C , *4. * 

^co^ti^T^fctt4-fe'7^-yc7)i8Jg(4 1 ~ l o 

0 s/mrEMm* t < . 1~7 0 g/fg^/l^'ct 0» 
[00 54] *|%HBlCtJV^-cas«S*l4t4:«0-tf5-f->' 

t«±, ^amm^^i-yx'hh . ^ajotfflv^tt 

* fwxf^7 f-y^ft*$ti4xx7 i ;Hl:-fe'7 
[0055] B^N«S1FSS6 03.80 4#t»TJ4. K 

^m^^^y^ yz—^xiv-fcytt&Mzz. ^ow^thz 

?amm*£ ? + >tcMzm tfcfca*^. *mm^m 
ymM?* y<?)i® < > 2 7 7JiXh^^(i: 3 0 % 

HJco B Wtc(4« Uf ^ ^ tfrc* r> . 
[0056] ajcJHB^TKeWiUJSfeiSSrtl^liK 

^o©«* i tiin-r4i: :s p«fi^^ti®Ji^fc 

V^T^OB^JRM^iMJnL. -e<?)ig*!S^(±±#-f 4 . IP 
!®JS^ti3P§-^4** i ^^^i. . fc £^>#i«Sfi*<2 
Sat. ^•c73^Wi^|S|±com*^0^ > -r< 3 5:4„ 

-ftt. i<75fL^J^oM^^■feyv-^^^ , >'-■^"4^:. m 

[0057] -tf^^y^^nyy-fLffiSTF^O^Ji. 

#?i-y*mm?&T$smme>o*>®M<ni>e>x'm 

<75W5e*5SS£T©*"f 4. BfB» rLoop and Bridge Mo 
del j T"?>4*^^tL-CV^4. -b'^^y^'J^ ft 
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2 83jl2LL0>rt#*3OX. »* L<I43 5%J2Lh*tf 

[oo58] xftrnzm^x^vyy-ftmrnzmt 
■t&izm^x. %LT&f8&ffr ^m^rnt xizma-tz z 
tcoxz &mmnzmzfflm&^\ ttz. manhk 

«PZ&.ffib<r>1&fr-&±Zm^&ZbtfTZ&. Ztihlz 
HLTii, &<7>XM<7>im$:&%lzi-2>c\btfX'Z2>. 
&£k&f&jmX'J&g:t:{mt&&lz^ &-?^j£;B 

isT>m&. ryt-r, f-^-x-f-zu, f-5r«*3a* 
ifS:3«f4 f-sr^rvBBS 

Effra#rS&2, 2 2 2, 2 6 4-t. |5)2, 4 4 8, 5 34 

I»1 3 , 320, 06 9^&Wfflm% b' ) , r 
7, f-*x— r^Wfc^ft («itf*H»»FlB3. 2 7 
1. 15 7f, 113, 574, 628^.113, 70 
4, 1 3 0-5|\ H4, 29 7, 4 3 9-f-. |sJ4, 2 7 
6, 3 4 7#4HH«W ! 5rif) » f-sj-ffc-a* (Mi-iim 
M53-14431 9-*l\ |5)5 3-8 24 08-f-. PI 
5 5-777 3 7 if) , 7SWk^ <0U 

{?#bb^5 4-10071 7#^«*if > . 

mm (MtlZ. «rl»B5 5-2 982-*&«) . -f 5^ 

dtsjie 54-10071 7 . b«i^ 

M7hfh5/-^ (^1657-2 02 53 1^ 
$6 ) * k'^lffS Z b WX'Z h . 
[00 59] ^HBtcfflV^^iii^Noy Wfc«?UW<0« 

iz&>m<v&^fme>i> t \zmsrt$m*iX.w\uyyisi 
7kmmzm\rth. mmfj^mttx^ p. Giafkides 

^ Chemie et Phisique Photographique (Paul Montel 
ttFL 196730 . G. F. Duffing Photographic Emulsi 
on Chemistry (The Focal Press flL 1966^) , V. L. 
Zelikman et alH Making and Coating Photographic E 
mulsion (The Focal Pressfl, 196430 Sri: £f£K£fX 

m. Steffi, Ty*-Tim<D^-?tiX'i>£<. £ti*i 

®&&i&b^m&^v?yi&t:mbi*it&&&k LX 

-rti&M^xi>£\.\ mmM^mco-mmftt lx. 



j\uyy4mtii£&2tLhffi6#copA g £— jeic«o 

7bSJfflv^Itt?IS. 38B&friBl, 5 

3 5, 0 16-«HHH». «f&BB4 8-3 68 9 0-9, |S| 

5 2 - 1 6 3 6 4 ##&fRWfc£l8$#vC ^* ± 3 *r. 

JBMEtffi tTSHtS-fri**^. #H8fffr4 2 4 2 4 

4 5 fiWf, 5 5-1 581 2 4-^&fl»fc:iE 

ztfiW£L\,\ zti^-tmt. m&mizmzz 

[0060] frim&izmimmt^vyytmmzffi 
(«dlt, sjKjfitJiv/i^tte^js^^iecs-* 

v^. if5fitfl5fc:B8tTtt«fH} s Fl-183 644#. ^ 
-if 1-18364 5-9*^«, *ffl^P^4 . 8 7 
9, 2 0 8^-BM«. ^2-44335^, «BBT 
2-43534^ W2-4 3 5 3 5#«^«fc:IB 

n^*W ^^^Sr^(;%-tct & Z t tfX' * , *F 

v^Tii:. a^^JflBS^ft-jfeSUWe^Srffl^* Z bWX' 
e^cortlK (3T3») fc^HHI (S'x/l^P) 

6 0-22 2 84 4^fgtra^$^-CV^i, J: ?2rHS 

#-l»iti,-C-#l.. iil4,^J{i. #1^59-133 

5 4 0#. ^IBBS5 8-1 0852 6-^#^$B. R««p 
I^199290A 2-f-Bfljffl*. W&B35 8-24772 

#IBBS 5 9-1 6254 n^mc t'lZffl^ZtlX 

^ B H B (i, *x vm&v^uyvmmzmLxib-xh^ 

>"ft:^ i; m^h^t^m^ S- S i b tf*imX'2>tL 
iim^Xi, Jaw 

[0061] zixb<7)ffimtt-thB*7mmn=F<r)m 
in. mUf^T-^^ivweym-lzto^x. 3TSi5«03 

yugBcoB *7"ft«*q(rjt**»v wrt «fc v\ Rawest 
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awsrflfi^Efl:* ottTt i><7)th x ^\ *%>mzm v * & 

AOf >"fl:«SUWHU EP-0096727B1, EP 

-006441 2Bi&mim%t'izm7jki$tix^z>i. 

0 64 4 7C2BHSW. #§P§6 0-2 2 1 3 2 0f& 

mzm^znx v^s i 3 znmo&nzTf^ x t>xw 
[oo62] *jwB(c*iJt*fl5 ! J ! ««6fc t-ctt. m.mm 

fr^rhitxm^&VtfX'Z h . W3tittSfc::fevvtt±, ^ 
^BSH-ft-^-^^fflVV P. Grafkides^ Chimie et Phy 
sique Photograph i que (Paul Momtel ttf], 1987^, W> 
5RR) , Research Disclosure f£3 0 7^3 0 7 1 0 5 

*) . f-^rs*^ (fltf.if, x7i-^f*Sf< fu 

•xf-zUf-srS*, N-xf^-N' - (A-*+tV-2 
H) » n-^-yJB y'xfyl/n-^-y, 5 

;U7>f F) . f-*b^yh-f 4-** 

>/yyy-2-f^yi, i^yx/wrM fs (FiR 
tf, y : J*)vy * F\ i^f-y. ^-ff- 

jf-tfy-^ry) , y/I^rMk^Ba (m«i\ 

*y) , sKU 7cSM«Bt*^04Mai^W 
it&m& itfiStt-fc'^y&i: tffl^S <! i: l> . 

[00 6 3] •tuy*iBSi=*jv^j±, ^&M^yfc& 

ftfcffll^ M4 3-1 3489^-, |3|44-1 57 
4 8-5§\ =IWP4 - 2 5 8 3 |I]4 -109240 
-f\ WI5PP3-5 3693-t. |^3-82929#£& 

btf-C*&. IMfcWttL ao'fHftftWil'V. bi^ 
yfi!*»(«;Uf, N, N-5^?-/H:WR*, FU 
y a y ^/l-^ zl'tfx/i^- F U y ?-;Hs . T 

*.^-)V-hV*1-)V-tv;WM) s bwrs F31 (0"J 
£{f. -feWT-bFTS F\ N. N-yXf^7i-/l/ 

bWTSFK 7*X7^ y-fei^xh'^a (Mtli. F 

— ;U— F U 7i^7*^7 4 ybF-— F ) s bW? 
^7i-h« (0Utf. hiJ-p-h'J/W:W7* 
X7i-h, h'J-n-7'f;H:l/y7^7x- 

F) , -feixyv-hy« -teWO-V^xy 



y) . y-feWS'T*-HBL -teWj&^tfyKSL 

X\\ itlt, «&B4 6-4 5 5 3t, HJ5 2-3 
4 4 9 2#4^fcfc*£iE»^l J *££*l'>Mfc^ 

fltRifffi-bi^ygL tw/yryM'J^- bi^v 
-/MB. ■tl/-VM%t'i>m^Z>ZbtfX'£Z>, 
[0064] r-wmmzte^Xlt. ^Sr/WHC^- 
a-WTWrJBSOO, 9 5 8t. ^ffl^fpH 
1, 29 5, 462f, HI, 3 9 6, 6 9 6?#B|i 
#11^2-3338 1 9^-, |5j3-5 3 69 3^-. 
I5J3-1 3 1 5 98^, IWJ4-1 2 97 8m&&mtc 

tizmm^tix^^&^^t^m^m^h ztifi 

f-^kf-^o^*. N , N ' -yyfyi/xfi/yf/VnK 
m. n, n ' -y7i-;Hfi/yf^Sf) . 7=r 
X7 yx;n> m (Mta. f^DV-VA vroe^ 
7*x7-{yf;i' l JK- b'j7f;i/7*x7>(yf^y 

h\ b'j7*b^y7t7.7-fyf^ l JH, Xh^-y-y 

7x-;P7*x7-(yf;wJK) . s/r^/u (^') 
U F« (M^K, fx ( i;7i-iW;W^^H 
/WUF. b'X (N-7i-/l'-N-^fWMt'f 
;W) ^"-f/HJF. t'X (N-7x-/V-N-^f^ 

^^-f;w) t-;WUF\ fx (x^s^;^-/^ x;i- 
UF) . -(Vf^nyTt-M, f^o7SFS< f 
;VDtt^7y"Ka. f^oixf;H (Wxtf. 7+>V 
^ Sy;PT-;unxxf-;k) , f^n^byl (^Jx{f> 
f;la7-bh7x7y) » nn^f F^r-;^, (i?) f 
;H)F?S, ^(TMcor-fV'Mt^ (^^y7^x^U 
h\ -f/wn^y^^^-F^-bU^AiM) ^f'S-ffl^ 

[0065] «AM««ltCOV^Ji, HUkE^P- Graf kid 
es^, Chimie et Physique Photograph i que (Paul Momt 
elitfk 1987^-, 115)15) . Research Disclosure |£3 

0 7^3 0 7 10 5#$riffc:KttS*iT^S£, fi*^ 

S^T^-F. Wflift. Vi.zKbz.XimWfr 
W.2, 642, 36 1-^, P15, 049, 4 84^, N 
5, 04 9, 4 8 5^&WMWti:tlzim<r>&ikizMi> 
ffl^iltmi. j§7ctiSto^T(±, fiSEcoP. G 
rafkides^, Chimie et Physique Photograph! que (Pau 

1 Momtel&fL 1987^. IS 5 IK) , Research Disclosur 
eI307t307 10 5ttWZ&MLZtLX\*&$M\ 

5 y^f 5 yy ^yx;i^7 < yi§ (»*fe, ~m\L^W 

y) , bK7y'y^ft(Mitf. bF^y'y. p-F 

U;^bF7v'y) . ^ursy-fk^ (Mx.tf . ^'xf- 
i^yh'jrsy. hux^-i^yf-b^sy) , ffi-ftSSi 
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[0066] £ft&<9fc^J»i*HrCi 2aiiLh^ffl 
h£^S<Dffl-£"tt#2?;fc U*. 4fe, jSjEWSai, ad 

WLIStfr?, -fk^iiS^^^iO^^^^". Any 
0-^5x1 0-3*yME££ffl^l>. *%fflTm^t>ti 

&-»&mmmMcommmt. ^oywt^i^so i 

0- 7~i o-2^)unmzm^&. *muz&nz><{k¥m 
Bco3kmzmzMmz%\^K pA S t ltu:6~i 

1. *J£ L<U:7~~1 0-CftO. pHt LTfi4~l 0 
#0£L<, ?agi:LT{44 0~9 5°C*\ $£>ftrfti4 
5—8 5°Ct>W& L\>\ 
[0067] 

x < nwztiKRmmiz* i . o<M*t i&^mw^y 

+> ( ¥£3^*2 77) 3gtKBrO. 5g^gsjDL 
T?^L4 O'Ctcfl^ tdmWzMWL%tft>; 0. 5 
Mc7)58K£g?§?&£ 1 OcchO. 3 MK B r?§*&2 0cc£ 
4 Of^WT^JnL^flL 0. 8M<7)KBr^?gSr2 2 
ccS^DL/i. W&7 5°Ct,zi&!g.t:±.%-Zii:fcm. 5ft 

mzmLtz. m *>Lttimm^*£7i->cr) \ on 
m%*mmzmtuLtz. mzi . ommmmimt 

1. OMMOKB rmmZ&* 1 0 0 0cc£6 04bW 

mmcosfe) mm-jik. ?ij<j£3 5'cft^s]u m.n 

7 0g^Jp; ?§j»LpAg$r8. 7. P H£6. 5 ftm 
Kft. fcflfJ5fft=«#L-fc. iCTfflV^5B0®l#-tf5 

2 87TlJLhO^*^*t; fiftifl^ 2 2 %T 
ftftilfcTWaWWPJHSfiWl. 7 /tin 
T\ T^ff^'O. 0 9^m X'fo^tz. 
[0068] ?Ur"J 1 - B 

nan -Acommizte^x. 7 5xnz&m£±.&ztt 

1- Afc|3I«fc:ffofe. PAGI&tCioTii^L^ 

^a^cfe^r . ^42 sTjfiULa&fttf&frfcdi 
a & m-&# 3 8.5 %x-h h ^mm-e ?j-y.nt>ti 

7//m T\ ¥%J¥£#0. 0 9jum X'foitl. 
[0 0 69] ?UW1-C (*fffiH) 

^ji-A^iWKfcrtjvvc. *iftfJL #fflrcaair*-&-fcr 
7fy70g SrTSe<^t^*fflv^UWtt?UW 1 - Ai: 



^H=-« 2 8 ?j|jLt^J*4h&<&fWc .5tf>4 3 8.5 

%x'httwm%*£?^y. %t>tmxmxmt, ?i 
*i - Atraai, t^phbss** 1 . 7vm x\ w-tm 

$#0. 0 9um T*ofc. 
[0 0 70] ?L^J1-D 

SJWl -AOWStefcwC, 7 5'Cftri&££±#$-l2-fc 

l - a fc Rflttcff o . P'AGiaciotiS 
fl^ijwt, ^fi2 873feLhc0^^mc:A 
#>&SiJ-£#3 S%X'fo& hyyxy>v? $.i—mmt,z 

z^xmmztittmwm-vyi-y. &btit:wm=P 

it , ?U<J 1 - A b mm , ¥ftJP3ffi 1 • 7 x/m -C-. 
^%J?$^0. 0 9/iit*oft, 
[007 1 ] ?UW1-E (*^BJ) 

?UfJi-A^ptgtci3v^T. *»sa, ««Tassirr&-e' 

7fV70g SrTieo € <^*ffl^feJJWJi?L*l 1 —At 
7>^M 2 8 73Ja±<0^7>^*t A^SfJ-^^' 3 8 %X' 

hh h?yx7j\s? 5 -r—mmizzixmrnztitt 
mmw-ey+y. m^titz^mm^it. ?imi-At 

mm. ¥%Rffi^@*U. 7^m T, W» 5361*0. 0 
[0 072] ?LSfJ 1 - F 

?L3U 1 -AcoPIKfcfcv^T, 7 5'C(CiaKS:±#$^ 

a, ma* h^y^y ^TI5^ t c7) ^fflv ^ j^MiWW 

l-Ai;|S|«Kfifo7t. PAGIj£tCd:oTa!l^L^7> 

^i^wcfc^r. 8mxt<om.tttf3imz f t; 

to&W&ifiA 0 XT* h^Mmco\z->vx)V* y&m 

mm ch - 2 3 tioTsatsftfcSflsiaa-fcf^^v. 

*>'l . 7xim T\ TWS^O. 0 9^m X'h-otz. 

[0 0 73] ?l^ji-g i&m) 
fimi-Acommizts^x. 4Hjrcaairt-&-tf 

5fy70g SrTIB^ t cr>Zm\< ^tzVMit%M 1-At 
H«(ctfo/s. PAGiffi(ci4^F*^Wt:*sv^"C, 
tH^M 2 87TU±0^*^f*C A«>«ffh9h^4 0 %T 
*i.*5JSm^f-;Px^y^^J CH-2D ft: J: 

it. %mi-Atmm. ^vmwmn. 7umx\ 

¥%/SS**0. 0 9un X'foitZ. 

[0074] mm 2 W&KM^. 

?L^Jl-A~l-G$rTte^(c, Zcr>-<Fj&cr>Ztl-*?-t 

(r^fr) 

^mamm ■, 2. 2 7cm2 

6 m-. 4 or 

St 4; 2 5cc/min 

7 -f /t'*— OfLlMX ; 10A£m 

r^E^'o. 6 kg/cm 2 izK&coiZi&mtcmfflX'Fim. 
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[0075] 
[*1 ] 



*1 



¥1 ffl 


B#I8 (#) 




?l*U -A 


1 2 


Jt te 


SJffl 1 - B 


2 4 


*WR 


mmi-c 


• 2 4 




ftffll -D 


2 5 




JUW1-E 


2 3 




SUB 1 -F 


2 9 




¥L$fl 1 -G 


2 7 





- B*»6 1 -Gl±. JttSSUW 1 - AfcJfVtrSftttfctt 

[0077] HSfeffl 3 ttffltftttc J: *HSl<#?*tt*> 

WtWlT»Mtfcl— A, 1-C. 1-E, 1-GcD 
C-ftll] <7)ii!Sfe*$r 2.4X1 0'*^/^ 



f^-yryl* u ^ASr^saLT 6 oTrrSjSfc-fl:^ 

!B t . IBfiSWlHWl 9 0 %"C$> £> o fc . 
[0078] 

(CH 2 ) 3 S0r (CH 2 ) 3 S0 3 HN 

[0 07 9] TM0Jitfc5»rC**HIW-feil'O-X 

( l ) ?LS0J1 

• ?|J<! 3-8<0fL#J («3 . 6X1 ) 

• Tia c^2 d c^ar?- ( 1 . 5x1 o-*w/ 

[0080] 
Mfcl 2] 



[00 8 1] 

< 2 ) ftav- 
• 2, 4--/7nn-6-hl i o=ify- 

i^<bc7)Sfi«^4 O'C, ffl*t©K7 0%«^frTtC 1 4 
MLX 1/1 0 0»B»*L, TlE^9-S»*tf-9 

) 



(1. 
(2. 



1 0 g/m 2 ) 
3 0 g/m 2 ) 



[0082] 

X u 



40°C 



- s - h >J 7y^t b U 
(0. 0 8 g/m 2 ) 
(1.80 g/m 2 ) 

3#00# 40°C 

*ft(l) 20# 35°C 

*8fe<2) 20# 35°C 

£ Jg 20#> 35°C 

ft «ft 50# 65°C 



i/'x^l/ y h UTS 1 — t Fa^-yxf UfV 
-1, 

y 



2. 0 
4. 0 

30. 0 
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[0083] 
Utl 3] 



JHb&y>A 1. 4 

a^-fb&U^A 1. 5mg 

tKo^rS^BK 2. 4 
4- CN-xf-yP-N-/3-h Ko^xf 7 ) -2- 

^f-^r-U^KISB 4. 5 

*SriDtT 1. 0 9»h* 

PH 10.05 

ms&mm) (#{4g) 

xf-^yi/'rs^raitKm^rv^-^A-TKtg 90. 0 

if i/ y y'7 $ yBKzt h 'J as 5. 0 

ffiiaSKf h V *7J» 12.0 

■f- *tiS&T>*:-'yj±*mffi. (7 0%) 2 6 0.0ml 

»Bf ( 9 8%) 5. 0ml 

Tie c-fb3 3 tc^raieiEJBW 0 . 01^ 



[0 084 3 



pH 

<*ifc»0 *^*£His#^y3£8tgJ]Iit (D-A7y 

hVN-^a»TWN*-5-< h IR-120B) . OHl7-t 
VSaittfJIi (RTWC*-?-f MR-400) Sr^aUfcSfl? 

(3 7%) 

;J? U >f yXf U > - P - q£ J J — )Vy x —)VX.—t-)V 
(f^SlO) 

PH 

*§4>fcfclS*£f*- 2£ii^\ JSKI4*yU±0 .10 [0086] 



1 . O'M* 
6. 0 

[0085] Zcr>mipHI,i6. 5~7, 



5 tfOffiHlCj) 



(#{Smg) 
2. 0ml 



0. 
0. 
1 . 
5. 0~~ 



3 

0 5 
CM* 
-8. 0 



i ,?L 83 


Draax 


® S 




m m 




?UWl -A 


1. 8 


1 0 0 


0. 13. 


1. 1 


it R 


?Wf 1 -C 


2. 2 


1 1 5 


0. 1 2 


1. 3 




¥UW1 -E 


2. 3 


1 2 0 


0. 1 1 


1. 4 




USUI -G 


2. 3 


1 1 7 


0. 1 2 


1. 3 





[ 0 0 8 7 ] m- 2 K^-rattc *^hjc7)?l^j 1 - c „ 
1 - e . 1 - Gii , itmsim 1 - a iz&K&j&m < . 



[0088] mtM4 j|ifitf&£ F-r Lfc«ft«(ll 
1) T^li^F 
?L^J2-A (JtK) 
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•j ^^mme occ ( wt-*- h u 3 . ig)*,i# 

ffixmuLtz, Zco l^tftK(lll) fflfflfflBPJT** , T 
SBffc&ttfc 3 $9t»&tfttfb4- b U ^A*?§^4 Occ (iS 
-f^hU^A4g) £8sJ[lU 1 5##HtT6 0°Ce# 
St*:. 1 0«LftSC, i&Jg£ 5 O'CeLCTc 

5aa#^'5-fy*^2 5 0cc (t7fy3 0g) *ffi 
tat. mmm^mms o occ amm 20g)fcM 

■Ms y ^a**§$£4 4^ttTJn&§ix^*r^fl 
TiaW^n^;H:ffi$:fflV^T + l 3 OmVeR 

mmnmw 7 s tztz^fr 

io, 0. 0 8%c7)llJfll^f^Sr. StJUUfieoiBK* 1 , «C 

jnUT smrcma Ltz . ititc «£ oTfifif® 
j/xA' dt2ox) fcftJtawH— r^ti*:. 

mm&m- i 



L7 5«CfcJWLT 1 54HSWS*Ui. Ss»TflL i& 

4 ore LT r-* a»ffj**tf *«RRSr»Jn 

U $ 6 izmmZWfta LX P H £ 4 C LT**tfeRft£ 

?p^*2 0 OccfcJn^fLffJ^StftfcfctTVK NaOHki&ffc 
bU^A-CpH6 . 2, pAg7. 7CiBll5t^. CI 

fflSSl. 4Atm . W¥^0. 1 1ju« "Cftofc. i 
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Page 2, the left column, lines 1 to 25 
[What is claimed is] 

[Claim 1] A method for preparing a photosensitive silver halide emulsion 
which is formed of a dispersion medium and silver halide tabular grains, 
and an average aspect ratio of which is 3 or more, characterized in that in 
molecular weight distribution measured by a PAGI method, the 
photosensitive silver halide emulsion is prepared under presence of a lime 
processed bone-gelatin, in which a component having a molecular weight of 
280,000 or more constitutes 30% or more of the gelatin. 
[Claim 2] A method according to claim 2, wherein the photosensitive silver 
halide emulsion is prepared under presence of a lime processed bone-gelatin, 
in which a component having a molecular weight of 280,000 or more 
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constitutes 35% or more of the gelatin. 

[Claim 3] A method according to claims 1 and 2, characterized in that the 
gelatin is applied before completion of chemical sensitization of an emulsion 
preparing step. 

[Claim 4] A method according to claims 1, 2 and 3, characterized in that 
the gelatin is cross-linked by a cross-link agent. 

[Claim 5] A method according to claims 1, 2, 3 and 4, characterized in that 
sensitization pigment is absorbed in the tabular grains such that a covering 
ratio is 60% or more. 

[Claim 6] A method according to claims 1, 2, 3, 4 and 5, characterized in 
that sensitization pigment is absorbed in the tabular grains such that a 
covering ratio is 60% or more, and an average aspect ratio of the tabular 
grains is 5 or more. 

Page 2, the right column, the fourth line from 
the bottom to Page 5, the left column, line 9 
[0006] 

[Means for Achieving the Object] 



- 13 - 



TW S PAGE BLANKS 



The object of this invention is achieved by the following: 
[0007] (1) A method for preparing a photosensitive silver halide 
emulsion comprising a dispersion medium and silver halide tabular grains, 
wherein in the molecular weight distribution measured by the PAGI method, 
a tabular silver halide emulsion having an average aspect ratio of 3 or more 
is formed under the presence of lime processed bone-gelatin in which a 
component having molecular weight of 280,000 or more constitutes 30 
percent or more of the gelatin. 

(2) A method for preparing the tabular silver halide emulsion according 
to the above item (l), characterized in that the tubular silver halide 
emulsion is prepared under the present of a lime processed bone-gelatin in 
which the component having a molecular weight or 280,000 or more 
constitutes 35 percent or more of the gelatin. 

(3) A method for preparing tabular silver halide emulsion described in 
the above items (l) and (2), characterized in that the gelatin is added before 
completion of chemical sensitization of an emulsion forming step. 

(4) A method for preparing the tabular silver halide emulsion according 
to he above items (l) to (3), characterized in that the gelatin is cross-linked 
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by a cross-link agent. 

(5) A method for preparing the tabular silver halide emulsion according 
to the above items (l) to (4), characterized in that sensitization pigment is 
absorbed by the tabular grains, and the covering ratio is 60% or more. 

(6) A method for preparing the tabular silver halide emulsion according 
to the above items (l) to (5), characterized in that sensitization pigment is 
absorbed by the tabular grains, the covering ratio is 60% or more, and the 
average aspect ratio of the tabular grains is 5 or more. 

[0008] The tabular silver halide particle (hereinafter referred to as 
"tabular grain") means a grain having two main surfaces which are opposite 
and parallel to each other, and each of which has an equivalent circle 
diameter (the diameter of a circle having the same projection area as the 
main surface) which is greater or equal to twice the distance between the 
main surfaces (i.e., the thickness of the grain). It is preferable that the 
average grain diameter/grain thickness ratio of the emulsion having the 
tabular grains of the present invention (the average aspect ratio thereof) be 
3 to 100, it is further preferable that it be 5 to 60, and it is still further 
preferable that it be 8 to 50. The average grain diameter/grain thickness 
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can be obtained by averaging the grain diameter/thickness ratio in all the 
tabular grains. However, according to a simpler method, it can also be 
determined as the ratio between the average diameter of all the tabular 
grains and the average thickness of all the tabular grains. The ratio of the 
tabular grains to the projection area of all the silver halide grains in the 
silver halide emulsion of this invention is 50% or more. It is more 
preferable that it be 80%, and it is far more preferable that it be 90% or 
more. 

[0009] The diameter (equivalent circle diameter) of the tabular grain of the 
present invention is 0.3 to 20 ii m. It is preferable that it be 0.5 to 15 /z m, 
and further preferable that it be 0.5 to 10/zm. The grain thickness is 0.5 ii 
m or less. It is preferable that it be 0.4 /z m, and it is further preferable 
that it be 0.06 to 0.3 /z m. The grain diameter and grain thickness of the 
present invention can be determined from the electron micrographs of 
grains as in the method disclosed in U.S.P. No. 4,434,226. That is, the 
measurement of the grain thickness can be easily achieved by evaporating 
metal along with latex for reference, from the oblique direction of the grain, 
measuring the length of the shadow on the electron micrograph, and then 
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performing a calculation with respect to the shadow of the latex. 
[0010] The main surfaces of the tabular grains of the present invention are 
classified into (ill) and (100). The tabular grain having (ill) surfaces as 
the main surfaces is the generic name of a silver halide grain having one 
twin plane or two or more twin planes. The twin plane is the (ill) surface 
in which ions at all the lattice points have a mirror-image relationship on 
the both sides of the surface. As viewed from above, the tabular grain is 
triangular, hexagonal or a shape obtained by rounding the triangle or the 
hexagon. The triangular tabular grain has triangular outer surfaces which 
are parallel to each other, the hexagonal tabular grain has hexagonal outer 
surfaces which are parallel to each other, and the rounded tabular grain has 
outer surfaces which has rounded corners and which are parallel to each 
other. 

[0011] As methods for forming the (ill) main surface type tabular grains, 
U.S. Patents No. 4,434,226, No. 4,439,520, No. 4,414,310, No. 4,433,048, No. 
4,414,306 and No. 4,459,353, etc. disclose methods for forming the grains 
and techniques for using them. As disclosed in Jpn. Pat. Appln. KOKAI 
Publication No. 6 214331, after a nucleus is formed, and a seed crystal 
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emulsion is obtained, conditions such as pH and pAg are determined in 
consideration of the growth, and silver and halogen solution are applied to 
grow it, thereby forming tabular grains. Furthermore, as a preferred 
method, silver halide particulates are applied to a reaction container for a 
protective colloid solution, instead of a silver-salt solution and a halide 
solution, to thereby form tabular grains. Techniques of this method are 
disclosed in U.S. patent No. 4,879,208, and Jpn. Pat. Appln. KOKAI 
Publications No. 1 183644, No. 2 4435, No. 2 43535 and No. 2 68538. 
Furthermore, as a method for supplying iodine ions in formation of the 
tabular grains, particulate silver iodide (the grain size of which is 0.1 jll m 
or less, and preferably, 0.06 n m) silver iodide may be applied. In this case, 
it is desirable to use the manufacturing method disclosed in U.S. patent No. 
4,879,208 as the method for supplying silver iodide particulates. 
[0012] It is preferable that this invention be used as the manufacturing 
method of monodisperse tabular grains. Jpn. Pat. Appln. KOKAI 
Publication No. 63 11928 and Jpn. Pat. Appln. KOKOKU Publication No. 
5-61205 disclose monodisperse hexagonal tabular grains, and Jpn. Pat. 
Appln. KOKAI Publication No. 1-131541 discloses circular monodisperse 
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tabular grains. Furthermore, Jpn. Pat. Appln. KOKAI Publication No. 
2-838 discloses an emulsion in which tabular grains each having two twin 
crystal surfaces parallel to the main surface occupy 95 % or more of the 
entire projection area, and the size distribution of the tabular grains is 
monodisperse. European patent No. 514742A discloses a tabular grain 
emulsion in which the variation coefficient of the size of the grains prepared 
by using polyalkylene oxide block polymer is 10% or less. 
[0013] The present invention is suitable as the method for forming silver 
chloride (ill) tabular grains or (ill) tabular grains having silver chloride at 
a high content by percentage. The tabular grains are disclosed in the 
following patents: U.S. patents No. 4,414,306, No. 4,400,463, No. 4,713,323, 
No. 4,783,398, No. 4,962,491, No. 4,983,508, No. 4,804,621, No. 5,389,509, 
No. 5,217,858, and No. 5,460,934. 

[0014] The present invention is suitable as the method for forming high 
silver bromide (ill) tabular grains. The tabular grains are described in 
the following patents: U.S. patents No. 4,425,425, No. 4,425,426, No. 
4,434,226, No. 4,439,520, No. 4,414,310, No. 4,433,048, No. 4,647,528, 
No.4,665,012, No. 4,672,027, No. 4,678,745, No. 4,684,607, No. 4,593,964, 
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No. 4,722,886, No. 4,722,886, No. 4,755,617, No. 4,755,456, No. 4,806,461, 
No. 4,801,522, No. 4,835,322, No. 4,839,268, No. 4,914,014, No. 4,962,015, 
No. 4,977,074, No. 4,985,350, No. 5,061,609, No. 5,061,616, No. 5,068,173, 
No. 5,132,203, No. 5,272,048, No. 5,334,469, No. 5,334,495, No. 5,358,840 
and No. 5,372,927. 

[0015] The present invention is suitable as the method for forming (100) 
tabular grains. The grains are disclosed in the following patents^ U.S. 
patents No. 4,386,156, No. 5,275,930, No. 5,292,632, No. 5,314,798, No. 
5,320,938, No. 5,319,635 and No. 5,356,764, European patents No. 569,971 
and No. 737,887, and Jpn. Pat. Appln. KOKAI Publications No. 6 308648 
and No. 9-5911. 

[0016] As the halogen composition, silver bromide iodide, silver bromide 
chloro iodide, silver chloride iodide, silver chloride iodide, silver bromo 
chloride, and silver chloride are provided. The structure of the halogen 
composition of the tabular grains in the present invention can be recognized 
by a combination of X-ray diffraction, an EPMA (otherwise known as XMA) 
method (a method in which silver halide grains are subjected to electronic 
line scanning, to thereby detect the silver halide composition), and ESCA(a 
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method in which photoelectrons from grain surfaces due to radiation of 
X-rays are split), etc. The grain surface of the present invention means a 
region from the surface to a depth of about 50 A, and in general, the 
halogen composition can be measured by the ESCA method. The inside of 
the grain means an area other than the above surface region. 
[0017] The gelatin used in the present invention is alkali- treated 
bone gelatin, having molecular-weight distribution such that 30 percent or 
more of the gelatin, preferably, 35 percent or more thereof is constituted by 
a component having a molecular weight of 280,000 or more. The gelatin is 
obtained, by decomposing the collagen structure with alkali or acid to 
impart water solubility. The lime processed gelatin is formed of sub a (a 
low molecular weight), a (molecular weight of 100,000), j3 (molecular 
weight of 200,000), y (molecular weight of 300,000), and a large 
macromolecule portion (void; more than a molecular weight of 300,000). 
Their component ratio, i.e., molecular weight distribution, is measured by 
the internationally determined PAGI method. When lime processed gelatin 
having an isoelectric point of 5.0 is measured, the molecular weight is 
280,000 or more, and the sum of y and the void constitutes 21 percent of 



the entire gelatin. It is preferable for the gelatin of the present invention 
that the above sum of y and the void constitute 30 percent or more, it is 
more preferable that it constitute 35 percent, and it is far more preferable 
that it constitute 37 percent or more. 

[0018] The methods for manufacturing the gelatin in the present invention 
are generally classified into the following two: 

1. One of the two is a method in which cross-linking of gelatin is not 
performed. The lime processed gelatin is formed as follows: calcium is 
removed from ingredient bone, and the bone is continuously subjected to 
liming to loosen the collagen structure. Thereafter, it is extracted with hot 
water, and then dried. In general, the extraction is performed at 1 to 7 
stages, and the extraction temperature is gradually increased from the first 
one of the stages. In this case, the molecular weight distribution of the 
formed gelatin can be controlled by adjusting the extraction temperature 
and time. The gelatin of the present invention can be prepared in 
consideration of the above extraction condition. 

[0019] 2. The other method is a method in which a gelatin cross-link 
agent is used. The gelatin used in the present invention is cross-linked 
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gelatin. As the cross-link methods, there are two methods, i.e., a method in 
which gelatin molecules are cross-linked by an enzyme, and a method in 
which a cross-link agent is applied, providing chemical bonds between 
gelatin molecules, as a result of which the gelatin molecules are cross-linked. 
With respect to the representative method of the method using enzymes in 
the present invention, the gelatin cross-linked by transglutaminase will be 
discussed. The transglutaminase enzyme can cross-link gelatin which is 
protein, due to its function of catalyzing acyl metastasis reaction between 
kinds of primary amines and y carboxyamido group of glutamine residue. 
As transglutaminase, there are transglutaminase of animal origin, 
transglutaminase of plant origin, and transglutaminase of microorganism 
origin. For example, transglutaminase of animal origin is transglutaminas 
extracted from the blood and internal organ of a mammal such as the liver 
of a guinea pig, transglutaminase of plant origin is transglutaminas 
extracted from a pea, and transglutaminase of microorganism origin is 
transglutaminas extracted from actinomycete. In the present invention, 
transglutaminase of any origin can be preferably used if it assumes 
transglutaminase activity. As the gelatin of the present invention, gelatin 
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cross-linked by the above enzyme is particularly preferable. 
[0020] As transglutaminase of the present invention, even 
transglutaminase can be preferably used which is subjected to synthesis 
according to any of, e.g., the method of Clark et al. (Achives of Biochemistry 
and Biophysics, 79, 338 [1059]), that of Connel et al. (J. Bilogical Chemistry, 
246, [1971]), that of Jpn. Pat. Appln. KOKAI Publication No. 4-207149, and 
that of Jpn. Pat. Appln. KOKAI Publication No. 6 30770. As the 
transglutaminase prepared according to those methods, the trade name 
"AKUTEBA" (made by Ajinomoto Co., Ltd.)is provided. The 
transglutaminase activity of the present invention can be measured by 
reacting benzyloxycarbonyl Lr glut aminylgly cine and hydroxybenzoicamine 
with each other, and then determining the amount of generated hydroxamic 
acid. The transglutaminase activity in which hydroxamic acid of 1 X 10 6 
mole is generated per minute in the above measurement is determined as 
one unit. Although the following varies in accordance with the used 
gelatin, it is preferable that transglutaminase of the present invention be 
applied to generate hydroxamic acid of 1 X 10' 6 mole or more for gelatin of 
lg, and particularly preferable that it beto generate hydroxamic acid of 1 X 
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10 5 mole or more. 
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